Objective. Family needs of patients with acquired brain injuries have been studied for about three decades. In this study, we assessed the needs, the quality of life and the psychological state of relatives of patients with locked-in syndrome (LIS). Design: A survey was carried out using the family needs' questionnaire (FNQ). Subjects and methods: Thirty relatives of patients with LIS fully completed the FNQ. Results: The most important need reported by families corresponded to the need for medical information. The highest percentage of satisfaction (66%) was also observed for this need. Among the needs for information, specifically, the most important for LIS' relatives was to know that the patient's needs and wishes were respected by the professional staff, which were fulfilled in 93% of the sample. The need for emotional support was the least important and had the lowest percentage of satisfaction (55%). The number of met/unmet needs correlated with the quality of life of the families. Most of the relatives reported anxiety feelings and depressive thoughts.
Introduction
The study of the needs, psychological state and quality of life of families of patients with severe acquired brain injuries has gained considerable importance over the last 30 years [1, 2] . Similarities in the needs of the relatives have been reported in various clinical settings. Honest and accurate information on the patient's medical condition, treatment and prognosis has been found as one of the most important needs in relatives of patients in the acute and post-acute states after brain injuries [3] [4] [5] [6] [7] [8] [9] [10] as well as in patients with spinal cord injuries [11] . Other studies have reported a higher rate of anxiety and depressive symptoms as well as a decreased quality of life in relatives of patients with acquired brain injuries, as compared to normal population [7, 8, [12] [13] [14] [15] [16] [17] [18] .
The psychological and social dysfunctions of the closest relatives of patients with brain injuries have been related to the changes in patients' behaviour, personality or mental state rather than to the severity of the injury or the physical disability [19] [20] [21] . No study has however addressed the needs, quality of life and psychological well-being of relatives of patients with a locked-in syndrome (LIS). LIS is a rare neurological condition, which is mainly due to a ventral lesion of the pons producing quadriparesis or quadriplegia, anarthria and severe dysphagia [22] . These patients cannot move but their cognitive abilities and sensory pathways are usually preserved, and they are fully conscious [23, 24] .
Classically, communication remains possible by means of spared vertical eye movements or blinking. Patients with LIS can be easily misdiagnosed with other types of severe cortical and thalamic injuries such as patients with disorders of consciousness (i.e., unresponsive wakefulness syndrome/ vegetative state and the minimally conscious state).
Daily care of these patients is difficult as they are fully dependent on others and in the case of patients with LIS, communication should be a priority even if it requires high dedication and motivation of caregivers. The following three cases illustrate different characteristics of the LIS and how patients and their families cope with everyday life.
Case 1
Mr D., born in 1945, suffered from an ischaemic stroke in the brainstem in May 2000. After being hospitalized in a rehabilitation centre for several months, he returned home. He lives with his wife and life assistants help him daily. For instance, a nurse comes everyday for his treatment. He no longer has tracheotomy or gastrostomy because swallowing is possible again and he takes all his meals mixed. He uses a computer with a virtual keyboard with his left hand. He also drives his electric wheelchair with a joystick control using this hand. Communication through the eyes has been progressively replaced by the use of words and short sentences. His wife says that she is exhausted by this accompaniment for 17 years.
Case 2
Ms B., born in 1964, suffered in 2007 from a cerebral haemorrhage in the brainstem of unknown origin. Before the accident, she worked and lived independently. She is currently anarthric and quadriplegic, but she can communicate through eye movements. She also uses a computer with a contactor adapted to a slight movement that she has recovered in one of her fingers. She lives at home and her parents take care of her. Her father complains on the difficulty of having continuous rehabilitation therapy for his daughter and on the difficulty of being well-informed about the LIS.
Case 3
Mr. N., born in 1957, fell from high altitude and suffered a traumatic brain injury with intracerebral haemorrhage primarily affecting the brainstem in 2007. After several days in coma, he regained consciousness but remained anarthric and quadriplegic, with only preserved eye movements to communicate. Currently, he lives at home being cared by his relatives and assisted by physiotherapists and life assistants. His wife reports difficulties in finding nurses.
These three cases illustrate the differences that may exist in the conditions of these patients suffering from the same pathology, as well as the different needs expressed by their relatives. Thus, the aim of this study is to characterize the needs of family members of patients with LIS and to assess their quality of life and psychological well-being.
Methods
Two hundred and four relatives of patients who are members of the French Association of Locked-In Syndrome (ALIS) were asked to evaluate their own needs using the family needs' questionnaire (FNQ). This questionnaire encompasses 40 statements of needs which are divided into six subscales: 1) health information (HI), 2) emotional support (ES), 3) instrumental support (IS), 4) professional support (PS), 5) community support network (CSN) and 6) involvement with patient's care (IWC). Each statement can be rated from 1 (not important) to 4 (very important) and by the extent to which each need is filled (met, partially met or not met) [25] .
Previous studies using the FNQ have made minor changes to adapt the questionnaire to the studied group, for example, by adding the category 'non-applicable' to the responses [8] . Considering the particular characteristics of patients with LIS, three questions of the questionnaire were removed and three questions specific to LIS were added. More specifically, the statements 'to be told why my family member acts in ways that are different, difficult or strange', 'to be told if I am making the best possible decisions about my family member' and 'to have different staff members agree on the best way to help my family member' were removed (note that these statements did not belong to any of the subscales). The statements 'the need of having a physician knowing the specific problems of the LIS', 'the need of having information on equipment for the house' and 'the need of having external help in case of health problems or absence of the usual caregiver' were added. A second modification was introduced in the statement 'I need to have other family members understand how difficult it is for me' which was changed to 'I need to have the patient understand how difficult it is for me'. This change was made in view of the particular characteristics of patients with LIS who, despite their severe deficits, are fully aware [22, 23] , so their opinion regarding the behaviour of their relatives has a lot of weight on their care. Finally, the question about the need to learn about the treatment of alcohol or drug intake was considered as not applicable to these patients and was replaced by the need to have complete information on the LIS treatment.
In addition to the FNQ, the Anamnestic Comparative Self-Assessment (ACSA) scale was also included to evaluate the quality of life of the relatives [26] . This scale takes as endpoints the worst and the best times of the subject's life, assigning a score of −5 and +5, respectively, to these moments. The participant is then asked to compare their current life situation (i.e., the last 2 weeks) with those moments, and to assign a score in between that range. This scale has been used in a previous study to evaluate the quality of life of patients with LIS [27] .
To evaluate the emotional state of the relatives, questions about the presence of anxiety feelings (i.e., never, moderately or extremely anxious) and depressive thoughts (i.e., never, occasionally or frequently) were added. A question about end-of-life decisions was also included at the end of the questionnaire and concerned the past and current opinions about the possibility of euthanasia for the patient. Finally, open questions about care management problems of the patients and a final free commentary space completed the survey.
Questionnaires were sent by a post mail to family members of patients with LIS through the ALIS. The study was approved by the ethical committee of the University of Liège and informed consent was obtained from all the participants.
Data were analysed with Statistica version 10 (www.statsoft.fr). A normal distribution of quantitative variables was assessed with the Shapiro-Wilk test. For descriptive analyses, we used subject counts, percentages, mean, standard deviation (SD) and range. For the comparison of quantitative variables, we used the Mann-Whitney U test and for qualitative variables, we used the chisquared test. The association between the number of needs rated as 'met' and the number of needs rated as 'unmet'and the quality of life scores were evaluated using Spearman's rank coefficient correlation test (partially fulfilled needs were not included for this analysis). The level of significance for the tests was set at p < 0.05.
Results
Thirty-four questionnaires were received from the ALIS (response rate 17%). Four questionnaires were excluded because of incomplete responses to the FNQ. Thus, answers from 30 questionnaires were evaluated.
Responders were mainly women (73%) and in most cases, the partner of the patient. The mean age of the responders was 56 ± 12 years. Regarding the patients, the mean age was 51 ± 14 years, and the mean time since the LIS onset was 8 ± 7 years (range: 6 months to 28 years) with 63% of the patients living at home. Table 1 shows the socio-demographic characteristics of the sample.
The importance of all the statement's needs was, on average, rated between 3 and 4 (i.e., quite important to very important). Among the five statements with the highest scores of importance, four corresponded to the need for HI. The lowest scores of importance corresponded to the need for ES.
Needs with the highest percentage of fulfilment also corresponded to the need for HI. Families were globally satisfied with their need of being informed about all changes in the patient's medical status (met in 66%), need for honest answers to the questions (met in 64%) and need of having complete information on the treatments (met in 62%). The lowest level of fulfilment was for the emotional need, including getting help to prepare for the worst (unmet in 55%) and to appease doubts and fears (unmet in 44%). The need of getting external/institutional aide in the case of caregiver's absence (which does not belong to any of the subscales) was the third least satisfied need (unmet in 42%). Table 2 displays the list of all the needs with mean scoring in the order of importance and percentage of fulfilment of each need.
Regarding the quality of life, 26 out of 30 participants rated the ACSA scale for their current quality of life. The mean score for the group was −0.62 (±2.4 SD). Figure 1 displays the distribution of participants according to the ACSA scores. As previously performed in a study evaluating the quality of life in patients with LIS [27] , we divided the respondents into two groups based on the ACSA scores: those with ACSA scores ≥ 0 (14 participants, 58%, mean 1 ± 1.4 SD) and those with scores below 0 (11 participants, 42%, mean −2.9 ± 2.3 SD). There was no significant difference between the two groups in terms of gender, age, time since LIS onset, caregiver's occupa-tion (active vs. retired) and patient's place of living (home/ institution). Spearman's rank correlation coefficient showed a significant positive correlation between the number of fulfilled needs and the ACSA scoring (r = 0.43, p = 0.02) and a negative correlation with the number of unfulfilled needs (r = −0.39, p = 0.04) ( Figure 2 ).
The presence of anxiety feelings was expressed by 86% of the participants (56% 'moderately' and 32% 'extremely') and 64% reported the presence of depressive thoughts (43% 'sometimes' and 21% 'frequently'). The analysis of the socio-demographic variables did not show significant differences between the presence or absence of anxiety feelings or depressive thoughts and the participant's gender and age, patient's place of living, time since onset of the LIS and occupation of the relative.
When analysing the presence of those feelings regarding the quality of life, participants with the ACSA score above or equal to 0 reported depressive thoughts in 53% and anxiety feelings in 80% of the cases. Participants with the ACSA score below 0 reported more depressed feelings (73%) and more anxiety feelings (91%). Due to the small sample size, this difference between the group was, however, not significant (p = 0.31 for depressive thought and p = 0.44 for anxiety feelings).
Regarding the end-of-life decisions, 78% of the participants never considered euthanasia for their proxy, 15% had considered this decision in the past but not currently and only 7% expressed the desire of euthanasia for the patient at the moment of the interview.
Finally, 90% of the participants gave their opinion on the problems concerning the care of the patient and the possible solutions. Two main kinds of difficulties were identified. The first issue was related to the large number of administrative formalities to be carried out with a difficulty to find appropriate rehabilitation centres and the lack of adequate information on health services or support institutions. In this category, about half of the respondents (44%) had encountered difficulties. The second kind of problems corresponded to the difficulties with the medical and paramedical staff: difficulty of finding home care (e.g., speech therapist, physiotherapist, auxiliary caregivers, etc.) as well as disagreements with the professional team. Twenty-two percent of the relatives expressed dissatisfaction on these aspects. A third group of complaints was mainly related to the lack of ES for the caregivers (19%). Finally, one caregiver expressed the main problem to be the patient's needs for companionship, recreation and social expansion. Note that most of the relatives expressed opinions on more than one aspects. Table 3 shows examples of the main problems expressed in each of the four categories.
Discussion
The aim of this study was to evaluate the needs of relatives of patients with LIS using a structured questionnaire as well as assessing their quality of life and emotional status. Despite the particular condition of these patients who are paralysed and unable to speak but retaining full consciousness and mostly normal cognitive functioning, we found several similarities with other studies of relatives of patients with different cerebral lesions or spinal cord injury [3] [4] [5] [6] [7] [8] [9] [10] [11] . Our results showed that the need for HI was rated as the most important by the relatives of patients with LIS, as found in the previous studies.
The importance of this need in our cohort (belonging to an association and giving continuous support and counselling to its members) could be interpreted not only as the need for medical information about the pathology but also as the need of being updated about the most recent technical advances allowing better and easier home care, communication and greater autonomy for the patient. Our results also seem to be in line with the findings of Stebbins and Leung [8] who found in their longitudinal study that the initial need for information does not diminish with time, and that other needs appear such as CSN, IS and ES.
The need for information is expressed with slight variations among the different studies. In our sample, the highest score was associated with the need for the staff to respect the wishes and needs of the patient. This may be related to the fact that the patients with LIS are fully conscious and have their cognitive abilities preserved, so they can make decisions and participate in their treatment decisions. This might also reflect that relatives need to be sure that the staff takes into account the patient's To be assured that the best possible medical care is being given to the patient 3.93 51.72 41.37 6.89 HI 9
To have a professional to turn to for advice or services when the patient needs help. opinion despite difficult communication. In that sense, our result contrasts with those of Meade et al. [11] in patients with spinal cord injuries. In that study, eight of the 10 needs which were scored as the most important concerned the need for information, but the need to respect the patient's wishes was not included, possibly because patients with spinal cord injury can easily express themselves verbally (unless the injury is at the high cervical level and requires intubation or if there are other brain injuries). Patients with LIS, although mostly unable to communicate by words, have other non-verbal ways to communicate with the outside world, for example, with yes-no eye code, alphabet communication systems or even chin-controlled Morse system decoded by a computer [28] . Thus, the recognition of the LIS condition, time availability and learning how to use the codes are some requirements to effectively communicate with patients with LIS in order to know their own needs. The need for honest answers (considered fifth most important in our group) is one of the most frequently encountered needs expressed by relatives of patients both in the acute and the chronic settings [3, 4] . The study from Leonardi et al. [10] on the relatives of patients with disorders of consciousness, such as unresponsive wakefulness and minimally conscious state, showed that the most important information need was to know what had been done to their relative. In the second place, the authors found the need to be involved in the decisions that might affect the patient, and in the third position, the need was to maintain satisfactory communication with the entire therapeutic team. All these needs for information expressed by relatives of patients with different brain injuries and in different settings (acute/chronic) confirm the importance of studying and individualizing as much as possible the relative's needs in order to provide care in each case or to a particular group of patients.
Similar to other studies [6, 7, 9] , the needs for ES were perceived as most frequently not met and in our group, they were among the needs rated with the lowest levels of importance. However, this level of importance remained high (ranging from quite important to very important). Thus, it cannot be interpreted as a disregard towards their own needs. It rather seems that the relatives of patients with LIS simply put the patient' needs and well-being before their own. As described in the open commentaries of the participants, most of the difficulties and complaints were related to the large number of activities to be undertaken to provide adequate care to the patients. In this sense, despite a real need for ES, there is a family imbalance in which most of the care and attention are invested in the patient and not in the relatives themselves. The score in the FNQ suggests that relatives seem to be aware of their own emotional needs, but possibly they have not enough time to devote to fulfil them.
The quality of life of relatives of patients with acquired brain injury has been studied through semi-structured interviews and standardized measures [7, 15, 16, 18, 29] or more indirectly under other means which can be assimilated to a description or a component of quality of life such as stress, burden, strain or social functioning [10, 13, 17, [19] [20] [21] . Despite the methodological differences, most studies agree on the findings of a decrease in the quality of life after the accident and a sense of overload [7, [12] [13] [14] [15] [16] 18] . In our group, most participants (58%) reported neutral to positives scores, which is in line with the findings of Koskinen [29] who found in a longitudinal study that most relatives reported a 'rather good' quality of life. They found that the main deterioration in the quality of life occurred during the first year after the injury and that there was stabilization over time but without reaching the levels prior to the injury. An important finding in our study was the significant correlation between the number of met/unmet needs and the quality of life in relatives, showing that the quality of life increased as the number of met needs increased, and that a lower quality of life was related to an increased number of unmet needs. In their study, Moules and Chandler also found a significant correlation between high levels of unmet needs and a perceived low quality of life in relatives of patients with traumatic brain injury [7] . The variability observed in the physical condition and communication limitations in patients with LIS [28] might have an impact on the caregiver's perception of burden, strain or stress. Nevertheless, the presence of stress or psycho-social dysfunction in relatives of patients with brain injuries has been associated in previous studies with the perception of changes in the patient's personality rather than with the severity of the injury or the inability to resume previous activities [19] and to the patient's complaints [13] . We know that all the patients in our study have at least a basic code for yes/no communication with relatives and caregivers, some of them also use technical means to communicate and others have recovered some limited but functional movements facilitating communication. On the other hand, Bruno et al. [27] reported that patients with LIS have a rather good quality of life. None of the open comments on the problems encountered by the relatives in our study were on the difficulties of communication or on the physical limitations of the patients but mainly, as already pointed out, they referred to the numerous administrative procedures to be carried out, the lack of adapted centres, the difficulties with medical and paramedical staff and the lack of ES that some feel in face of such heavy situation.
With respect to the psychological status, we found a high percentage of anxiety and depressed feelings in relatives of patients with LIS, in line with other studies evaluating the wellbeing of relatives of patients with acquired brain injury both in the acute and the chronic states [7, 10, 12, 13, [16] [17] [18] . Others findings have evaluated the psychological impact from the point of view of the 'perceived burden' or 'perceived strain' [10, 13, 17, [19] [20] [21] . Results are widely consistent showing a great psychological and social impact on these relatives and different predictors of such psychological distress have been described. Nabors et al. [30] found that the principal predictor of burden was the importance of needs of the caregiver and that the percentage of met needs was also a predictor of psychological or behavioural burden. Moules and Chandler found that the relative's psychological distress was associated with the level of needs' satisfaction [7] . A recent study on the caregivers of patients with disorders of consciousness found that the combination of a preoccupied attachment style and a high degree of hopelessness predicted 49% of the total variability of burden [31] . In our study, the presence of anxiety and depressed feelings also seems to be related to the degree of needs' satisfaction, as the relatives with lower quality of life were also the ones with a higher percentage of unmet needs. Given that the highest percentage of unmet needs in our group corresponded to the need for ES, it seems that the main need to be filled in the relatives of patients with LIS refers to this specific aspect. This also suggests an urgent necessity to address the personal needs of families of patients with LIS to improve their quality of life and emotional well-being.
Finally, most of the families (almost 80%) never considered euthanasia as a possibility for their relatives. This could be explained by the fact that the patients with LIS are conscious and can take their own decisions. This result might also in principle partly reflect the mentality of people living in a country (France) where euthanasia or physician-assisted suicides are not legally permitted, so these decisions are not an option to consider at the first glance even when facing a devastating neurological condition like the LIS. To this, it can be added to the wide dissemination that the LIS has had in this country since the foundation of ALIS in 1997. Considering that the mean time in the LIS of the patients in our group is less than 10 years, their relatives possibly may have had very early access to information on the possibilities for these patients to have meaningful lives and received practical help to achieve these goals.
Our study has some limitations. The small sample size of our studied group though similar to other studies with mailed questionnaires [30] restrains the generalization of the results to all the relatives of patients with LIS and can be an index of a selective bias. As they are the members of ALIS, an association giving counselling and support since almost 20 years to the patients with LIS and their families, it would be possible that those relatives who answered reflect a minority with the notsatisfied needs. In addition, many patients who used to live in urban cities prior to their brain injuries are now living in distant institutions where most of the care falls on the staff and not on the family members. These relatives thus might have been less interested on the survey. In that context, the participation of a greater number of families would be desirable in future studies and the inclusion of family partnerships of LIS organizations from other European countries (www.alis-asso.fr/ lisef/) along with other methods of approach for the evaluation of relatives would be recommended. Standardized questionnaires of depression and anxiety should also be employed in future studies to fine-tune the assessment of these symptoms.
In conclusion, we described the principal needs of a group of relatives of patients with LIS and evaluated their quality of life and psychological status. To the best of our knowledge, this is the first study addressing these questions in the relatives of patients with this type of neurological handicap. We found that the need for the respect of patients' wishes was the main concern, but other needs such as having honest and accurate information were also rated as very important. It is worth to note the high rate of unmet needs for ES in our group of relatives, which in our opinion must be urgently addressed in order to improve their quality of life and psychological well-being. H2020-FETOPEN-GA686764) and the University and University Hospital of Liège. OG is a post-doctoral fellow and SL is a research director at FRS-FNRS. The funding sources are not liable for any use that may be made of the information contained therein.
